Immunohistochemistry and biosynthesis of N-acetylaspartylglutamate in spinal sensory ganglia.
N-Acetylaspartylglutamate (NAAG) is a nervous system-specific dipeptide which has been implicated in chemical neurotransmission. Antisera were prepared against NAAG in order to study its cellular distribution. When these antisera were applied to tissue sections of rat spinal sensory ganglia, NAAG-like immunoreactivity was detected within a subpopulation of relatively large neuronal cell bodies in cervical, lumbar, and thoracic ganglia. In order to confirm the presence of NAAG within these neurons, the dipeptide was extracted and purified from spinal ganglia using high-performance liquid chromatography and its composition confirmed by amino acid analysis. Further, the biosynthesis of NAAG was studied in vitro by following the incorporation of either [3H]glutamine or [3H]glutamate into the glutamate residue of the purified dipeptide. [3H]Aspartate was not incorporated efficiently into NAAG under these conditions, suggesting a precursor role for the large N-acetylaspartate pool. The incorporation of radiolabeled amino acids into newly synthesized NAAG by spinal sensory ganglia was not inhibited by incubation of the cells with anisomycin or cycloheximide at concentrations which significantly inhibited protein synthesis. These data suggest that NAAG is present in a subpopulation of primary afferent spinal neurons and that its biosynthesis is mediated by a dipeptide synthetase.